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Prediabetic In vitro Model in Pancreatic Beta
Cells Induced by Streptozotocin
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Abstract—To establish prediabetes in vitro model concerning the etiology of IDDM(Insulin Dependent
Diabetes Mellitus) in cellular level we have designed prediabetes in vitro models in pancreatic beta
cells. HIT-T15, RINm5F and isolated rat islets were chosen as pancreatic beta cells, and streptozotocin
(STZ) used as diabetogenic agent. Degree of beta cell destruction to establish prediabetic in vitro model
was determined by cell proliferation and insulin release using thymidine uptake and radio immuno as-
say. When HIT-T15 and RINm5F cells were treated with STZ. the degree of cell deterioration was de-
pendent upon the origin and passage number of beta cells. and in the case of isolated islets STZ show-
ed the more sensitivity than above two beta cell lines. The concentration and exposure time of STZ
treatment to establish prediabetes in vitro model in beta cell lines and isolated rat islets were 2~10 mM,

30 min. and 1~5mM, 30 min., respectively.

Keywords [ | type 1 diabetes(IDDM), streptozotocin, RINm5F, HIT-T15.
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A ¥ of

et Zoll A A 138 A Dix(prediabetes) ZE &
TEY) Y8 A=A welAE S48 el strep-
tozotocing AH&-3153ch.

Streptozotocin® EERH FEAE {FAF D-
glucosamine®| N-nitroso +%#=ZA, deoxyglu-
cose F-2ol o3| wetH X AET FHE FAT)
), $o}o] nitrosourea -5 &3 MEZAFL FAA]
A AEet oot AT g Yodl= Aos U
Z% 9)\1:}_.11“14)

Streptozotocing ©}-83}4 A F-a) et
¥(HIT-T15 cell). FHANA F 3 seAE
(RINmS5F cell), 22]3 SDA 3 3= 28 24
g AFrT A HEEGS LA At AEE0]
fralehe #(strain)oll whe} 744 Y] Afol & BRI
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At (Fig. 1, 4. Table I).

Fig. 1914 WeAZE dgd oz gsjs= 874
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Fig. 1 — STZ-induced model of HIT-T15 Cell by *H-thy-
midine uptake. Each point and bar represent
a mean and S.D. of 4 replicates wells. PN: pas-
sage number.
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o passage number 682 A7} passage
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. 2mM~10mM streptozotocin FEWH oA
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Fig. 2— STZ-induced model of RINm5F cell by *H-thy-
midine uptake. Each point and bar represent a
mean and S.D. of 4 replicates wells. The mean-
ings of early passage and late passage describe
in the experimental method section.
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culturedt #o}7] wjFol| streptozotocin®} 7+-& &4
1zl F247} o] elEtA wHgEhe A 2t

Streptozotocindl 2|3t WEIHEFEL] mor-
phology H2(Fig. 3. )& 942 drjz oz aas)
ek, HIT-T15 cell# RINmSF celle =5 strep-
tozotocin ‘FE2lEE ¢ Zconfluence’l SrolAm W
R X7 @A gas s 48 vehRolstrep-
tozotocinoll o1gh &=4de] 2 A A cell deathell 23t
< g = qld)

LmAEANAM Ve streptozotocinel €3t mor-
phology ®3HFig. 5 2= A Mo} Wsist gz
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Table I — STZ-induced model of isolated rat islets by

RIA
Insulin Relese
(rSn’Il‘é) Mean+8.D. Significance
ng/ml % of control
0 30.20+0.37 100 control
1 19.15+2.87 63 **
2 8.40+0.37 28 **
5 2.75+0.49 9 **

—Significant differences (*p<0.05, **p<0.01) between
control and STZ treated group.
—STZ: streptozotocin, RIA; radicimmuno assay

Fig. 3— Morphological appearance of the STZ-treated
HIT-T15 cells by inverted microscope
(magnification X 40).

A: control group, B: 2mM STZ treated
C: 5mM STZ treated, D' 10 mM STZ treated

Fig. 4— Morphological appearance of the STZ-treated RINm5F cells by inverted microscope. (magnification x 40)

A: control group, B: 2mM STZ treated
C: 5mM STZ treated, D: 10 mM STZ treated
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Fig. 5 - Morphological appearance of the isolated rat
islets treated with STZ by inverted microscope.
{magnification x 100)

A control group, B: 1 mM STZ treated
C: 2mM STZ treated, D: 5 mM STZ treated

HA+e=dl, StreptozotocinFEE’ 1mM, 2mM, 5
mMEZ Folfo) et AxA XY E4A T} FE
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A7PEE F A gL HA S} e et
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Aed &Y Il o] HFAE(slets) A=
R HelzA s Wiyl AR, Jded vjgE
G #xte] AvE AR 8l ApolE JE
WA eths 238 188 %", morphology w3}l
gt ojeet AR e 2 A4 FHE AT ST A
o] Ay Bdo] ¢lad &Y Iyl AF mdui
o] $-& 7HEA 8 MM s Ao Z AtEE

ot %

p<!

rw

streptozotocin & W&k HIT-T15 cell}
RINmMSF cell®) FElE confluence?t Rolx AE
F7 AaHAon B 2MEY FE ATHE
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